In the paper the analysis of changes in water consumption in the city of Krosno on the basis of the operating data from the last decade was presented. Moreover, the characteristics of Krosno and the water supply system were presented. Water production analysis depending on the month and season was shown. Unit average daily water consumption per capita was calculated. The analysis showed that the demand for water in Krosno is subjected to fluctuations. The highest water demand was recorded in July and August and the lowest in November. Water consumption in Krosno is steadily declined, in 2006 it amounted to 6 397 594 m 3 /year, whereas in 2014 it was 5 392 777 m 3 /year. Major contribution to the decrease in water consumption in Krosno has industry where over 30% of total water consumption fell to 15%. Low water consumption is influenced by the high price of water, the use of local water supplies, as well as water saving. The calculated values were compared with the Regulation of the Infrastructure Minister concerning the average water consumption standards, corresponding to the fourth category of sanitary equipment. Krosno water supply network is continuously expanded and new connections are created so that more and more consumers have access to tap water (currently approx. 94% use the water supply network).
Introduction
Krosno is a city located in the area of Jasło-Sanok, which is a border to the north of the Strzyżow-Dynów Foothills and on the south of the Beskid Niski. Krosno is located in an area with a temperate climate with frequent strong winds from the Dukla Pass. The city center is situated on a height of 277 m above sea level, on a hill, at the confluence of river and stream Wisłok Lubatówka [5] . Krosno covers an area of approx. 45 km 2 , with approx. 50 thousands inhabitants. According to data obtained from Central Statistical Office (CSO) for the last 10 years, the number of inhabitants in Krosno decreased by more than 600 people, whereas the number of people who inhabit the community directly adjacent to the city increased.
According to the data of the CSO in 2005 the number of residents of Krosno was the 47817 thousands. Apart from 2008 and 2009 when the population rose by a total of 86, in the remaining years systematic decline from 40 to 250 people was recorded. At the end of 2014 the number of residents was 47140, which over the last decade decreased of about 677 people [2] .
Currently Krosno water supply system provides water for industrial plants and residents in the area of Krosno and to ten municipalities of the district Krosno and Sanok (Besko, Zarszyn, Chorkówka, Jedlicze, Iwonicz, Korczyna, Wojaszówka, Rymanów, Krościenko Wyżne, Place Piastowe) [4, 5] .
Despite supplying so many municipalities the length of water supply network in the city is almost two times longer than beyond the city. It shows a highly developed water supply system, a large number of connections and a high percentage of the population in Krosno using water from the network. Almost every water supply system has the greatest length of the distributional pipes, the same situation is in analysed area, which occupies 50% of the whole network. The shortest is the main network occupying only 14%, the rest are connections with a total length of 230,9 km [7] . 
Production capacity and water consumption
Currently, the city of Krosno and 10 communes of Krosno and Sanok are supplied from three Water Treatment Plants (WTPs) in Szczepańcowa, Iskrzynia and Sieniawa a production capacity of approx. 36 000 m 3 /d and with the average daily production of approx. 14 500 m 3 . The oldest plant is located in Szczepańcowa which supplies Krosno from water intake in the river Jasiołka, while the other two plants are located on the river Wisłok (Iskrzynia and Sieniawa) [4, 5] . The largest production capacity has Water Treatment Plant in Sieniawa that could provide nearly 50% of the total water demand, not much less has plant in Iskrzynia 14,000 m 3 /d, while the smallest plant is the oldest plant in Szczepańcowa.
Summary of the average daily water consumption and production is shown in Figure 1 . The percentage of water introduced into the water supply network over nine years is at the level 42,24% for WTP "Wisłok" Sieniawa, 36,21% for WTP "Wisłok" Iskrzynia, 21,55% WTP "Jasiołka" Szczepańcowa. WTP "Wisłok" Sieniawa produced the most amount of water. Only in 2013 WTP "Wisłok" Is-krzynia produced more water than WTP "Wisłok" Sieniawa by about 4,13%. It was due to modernization of WTP "Wisłok" Sieniawa. Water production from plant "Jasiołka" Szczepańcowa between 2006 and the average increased by 2,52% , between 2006 and 2014 increased by 4,25%. The increase in production is due to the economic activities of the company, the production cost of 1 m 3 of water in plant "Jasiołka" Szczepańcowa is the lowest among all the WTP [3] .
According to the data obtained from the Municipal Enterprise for Communal Economy in Krosno the largest water production amounted to 6 371 thousand m 3 Monthly changeability of water consumption in housing is dependent on many different factors, e.g. vacations, residents lifestyle, their plans for holidays and weather conditions. In contrast, the water consumption in the industry is completely different. During the holiday season it is the lowest due to the decline in production and departures of employees, which also occurs in the holiday periods.
The difference between the water production based on the arithmetic mean of the analysed years in individual months is not large and is less than 9%. The month with the highest water consumption was March in 2006 when 570819 m 3 of water was used and the lowest in February 2014 with the amount of 410621 m 3 , the difference is almost 30%. The arithmetic means of the analysed period indicate that the month with the highest demand of water is July, which is the month in which the highest temperatures of the year were recorded (Fig. 4) . Grouping water production for individual seasons shows how much water has been taken depending on temperatures. Taking into account the arithmetic average of the analysed years, water consumption in individual seasons remains at constant level. The highest water consumption occurred in summer, while in autumn and winter water consumption was lower than in other seasons and in spring of 2013 reached the lowest value of 1,296 thousand m 3 . As to indicate the percentage value of changeability through seasonal indicator was calculated according to the formula [8] :
where S i is seasonal indicator for subperiod; is arithmetic mean of the magnitude of the examined occurrence in uninominal subperiods (January, with February,… , December) in years 2000÷2008 [11] ; d j is number of uninominal subperiods, d j = 4; d is number of months in the year, d = 12. Designated seasonal variations for each month is shown in Figure 5 . The highest water consumption compared to the average value occurred in July (on average 3,7%), August (on average 3,2%) and March (on average 3,6%). Water consumption in the four months (April, May, June, October) shapes around the average value. The lowest consumption occurred in February, November which confirmed the previously conducted analysis.
In order to determine the average changeability rate in water consumption the chain indexes were designated, as shown in Table 1 . Then the geometric average of the chain index chain was determined according to the formula [6] :
and the average rate of change was calculated according to the formula [6] :
Based on the calculations the average rate of change amounted to -4,31%, which means that the annual water consumption decreased on average of about 4,31%.
The amount of water consumed by three basic groups of recipients was shown in the Fig. 6 . The largest decrease in water consumption was observed in a group of industrial customers, with almost 1 000 thousand. m 3 to the level of 383 thousand. m 3 in the last analysed year. Water consumption in households for the first five years of analysis decreased by 300 thousand. m 3 and for the other years remained at constant level, while water consumption for other purposes is steadily declining, with the exception of 2012, in which water consumption was almost two times higher than in other years. The largest percentage of the total water consumption used for the purposes of households is 35-54%. Despite the overall decline in water consumption the amount of water consumed for other purposes remained constant at about 30-35%.
Detailed analysis of water consumption in the normal working week in the considered years of observation showed that the biggest water consumption occurred on Saturday and Wednesday, in the remaining days it remained at constant level. on average 40% higher water consumption compared eg. to Friday. Daily variation coefficient ranged from 1,16 to 1,54. In the case of the day with the lowest water consumption, small fluctuations in water consumption occurred. These values do not differ from the data presented in the literature publications [1, 3, 9, 10] .
In the Figure 7 the total consumption of water, in industry, households and for other purposes, per statistical inhabitant was shown. Water consumption in the analysed period of time remained constant at approx. 29 m 3 per year or about 80 dm 3 /Md. Taking into account also other purposes, water consumption per capita has decreased significantly which was caused primarily by large decline of water consumption for industrial purposes.
Conclusion
Analysing water consumption by different groups of recipients it can be concluded that water consumption is decreasing mainly due to the increase of environmental awareness, rational water use, more modern and less water consuming household appliances, upgraded sanitary fittings, reducing water losses (due to seal installation). The most important reason, however, remains the collapse of industry in the 90s, in particular the industry using the most water. Companies also modernize their production through the introduction of closed circuit. In the vast majority of agriculture and forestry own water intakes are used.
Conducting detailed analysis for water production and consumption for each unit of the settlement has a big impact on the proper operation of the water supply system. It also allows making the right decisions on the renovation or modernization of the network and thereby allows the greatest reliability in its functioning.
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